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Wc, I ni* New Britain Machine Com- slopping of the spindle preparatory to the dc- 
pany, a corporation organised under the laws positing of the tool in a tool holding device 
of the Stale of Connecticut, United States of of the rack or picking up a tool in rhe tool 
America, of South Street, New Britain, State rack the spindle must be stopped in the same 
5 o: Connecticut, United States of America, do angular position. 

hereby declare the invention, for which wc Ir will be apparent that when the machine 
. pray that a patent may be granted to us, and operation is automatically programmed and 
the method by which it is to be performed, spindle rotarion has been terminated under 
to be particularly described in and by the fol- control of, for example, a tape or card control, 
10 lowing statement:— the spindle may or may not stop at an angu- 

Thc present invention relates to machine lar position to permit pick up of a tool from 
tools and more particularly to combined bor- or deposit of a tool in the tool holding device, 
ing, drilling and nulling machines. . In urdcr to insure that the spindle will stop 

Programmed controls for machine toofis at the same angular position we further pro- 
15 have been used for automatically effecting a vide means, more fully disclosed hereinafter, 
• number of machine operations on a work- operatively connected to the tool carrying 
piece. These controls perform predetermined member for stopping the topi carrying mem- 
cycles of machine operations utilizing a single ber i.e. the spindle, in substantially the same 
tool. The. present invention contemplates the angular position each rime its rotation is dis- 
20 use of different tools within machine cycles continued prior to depositing a tool or picking 
of operation and accordingly provides means up a tool from the tool rack, 
automatically programming a scries of With rhe foregoing in mind it will be 
machine operations utilizing one or more tools, apparent that we provide, in accordance with 
Such means, as more fully disclosed herein- the invention a machine tool having a rotat- 
25 after, is effective to ailign a tool carrying mem- able tool carrying member adapted to have 
ber such as a spindle and a predetermined a tool detachably keyed thereto and a work 
one of a plurality of tool holding devices in a carrying member movable relative to one 
tool rack to permit the tool carrying mem- aivother both transversely of the axis of rota- 
ber to receive one of the tools held by the tool tion of the tool carrying member and length- 
30 holding devices. wise of said axis and capable of aiiromatic- 

Furt her more since the tools contempla ted ally performing a series of machining opera- 
are of a rotating type, and since it is ini- turns on one or more work pieces carried by 
portrait with most of the types of tools used the work carrying member, characterized by 
with machines of the character here involved, means for automatically programming a 
35 iuh only from the degree of accuracy attained, series of machine operations nnd being efTeo 
hut for oilier well understood reasons that rive to align the tool currying member and n 
each tool he repeatedly connected to the predetermined one of n plurality of tool hold- 
spindle in exactly the same position, and also ing devices in a tooil rack to permit the tool 
for the purpose of driving the tools, each of carrying member to receive one of the tools 

40 the tools is provided with a key adapted to fit held by the tool holding devices, and means 

in a keyway in the projecting end of the operatively connected to the tool carrying 
spindle. In order for the keys to properly cn- member for stopping said tool carrying mem- 
gage the keyway in the spindle when the tools her in substantially the same angular position 
are picked up by die spindle it is important eucli time its rotation- is discontinued prior to 
45 that die icals always be placed in. die tool depositing or toot op picking up a toot from 

holding device of the tool rack with the keys the tool rack. 

ui the same angular position and upon each The objects and advantages pf the raven** 
[Price 4s. od.) 
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tion will he readily apparent from the follow¬ 
ing description of the preferred embodiment 
described with reference to the accompany¬ 
ing drawings forming a part of this specifica¬ 
tion, in which similar reference characters 
designate corresponding pans, and in which 

Fig. 1 is a perspective view of a horizontal 
boring, drilling and milling machine embody¬ 
ing liic present invent inn; 

l : ig. in a Iragmentury front devotional 
view of the spindle head of the machine shown 
in Fig. I with parts broken away and in sec¬ 
tion; 

Fig. 3 is a sectional view approximately 
on line 3—3 of Fig. 2; 

Fig. 4 is a fragmentary and clcvational view 
of the work carrying slide and tool magazine 
with pans broken away and in section; 

Fig. 5 is an enlarged fragmentary sectional 
view of the right hand or tool carrying end 
of the tool spindle; and 

Fig. 6 is an enlarged fragmentary sectional 
view of the left hand or rear end of rhe tool 
spindle. 

Referring to the drawings of the machine 
shown therein a bed or base A, provided at 
one end with a column B having vertical ways 
10 and II on its front side upon which a 
spindle* head or slide member C is supported 
for vertical movement, a saddle or slide mem¬ 
ber D supported on two or more horizontal 
ways i2 formed on the upper side of the bed 
cr base A for movement towards and from 
the column B and a work table or work carry¬ 
ing slide member E supported on horizontal 
ways 14 and 15 on the upper side of the 
saddle D for movement transversely of the 
bed A. 

The spindle head C is adapted to be moved 
vertically allong the ways 10 and 11 by a lead 
screw 16 rotatably supported in the base of 
the machine and having threaded engagement 
with a nut fixed in the spindle head. The 
spindle head C carries a horizontal spindle 17 
which in addition to being rotarble in oppo¬ 
site directions, is movable in opposite direc¬ 
tions longitudinally of its axis of rotation at 
different speeds to effect both feed and rapid 
or traverse movements of the tool carried 
thereby. The saddle D is movable in opposite 
directions longitudinally of the axis of rota¬ 
tion of the tool spindle along the ways 12 
and the table E is movable in opposite direc¬ 
tions transversely of the axis of rotation of the 
tool spindle along the ways 14 and 15 at dif¬ 
ferent \prcds to clfecr both feed and rapid nr 
traverse movements by Htiiinhlc mechanism. 

In the normal operation of the machine the 
foregoing movements arc effected by power 
and for this purpose the machine illustrated 
includes a reversible electric motor, generally 
referred to as the " spindle drive ” motor, en¬ 
closed within the left-hand end of the base 
of the machine for effecting the spindile rota¬ 
tion and spindle feed movements, a reversible 


spindle rapid traverse electric motor mounted 
on the spindle head C, generally referred to 
as the “ spindle traverse ” motor and discrete 
multi-speed reversible electric motors, gener¬ 
ally referred to as " feed " motors for effect- 70 
ing the feed and rapid or traverse movements 
cf the spindle head, saddle and table. Other 
motors are employed but their location and 
operation arc not necessary to an understand¬ 
ing of the present invention 75 

The speed and directum of rotation of the 
spindle, and the speed and direction of move¬ 
ment of the tuber various machine tool ele¬ 


ments, such as the feed and traverse move¬ 
ments of the spindle, spindle head, saddle and 80 
table are controlled either by an operator 
through the use of a plurality of manual con¬ 
trols located on a pendant control station G 
or automatically by a punched tape control 
unit H located at a convenient place about the 85 
machine. The machine will automatically 
perform any desired cycle of operations with¬ 
in its capacity in response to information 
placed on the tape. 

The present invention contemplates extend- 90 
ing the capacity of machines of the character 
referred to and machine roofs generally, be¬ 
yond those of merely performing predeter¬ 
mined cycles of machining operations utiliz¬ 
ing a single tool, to include the performing 95 
of such cycles utilizing different tools with the 
tool selection and changing functions being 
performed automatically in response to in¬ 
formation on the tape. 

Referring again to the drawings, the 100 
machine illustrated comprises a tool rack K 
detachably connected ro the upper right-hand 
front corner of the table E, as the machine is 
viewed in Fig. I, which tool rack is provided 
with a plurality of tool holding devices L, 105 
each of which has a tool T therein with the 
exception of the sixth device from the bottom 
in the left-hand row, which tool, in the em¬ 
bodiment shown, has been transferred to the 
spindle 17 in position to drill a hole in a 110 
workpiece W carried by the table E and con¬ 
nected to the upper side thereof in a position 
offset rearwardly from the tool rack K. 

According to the provisions of the present 
invention the required or desired machining 115 
operation or operations to be performed by 
the tool in the spindle arc performed auto¬ 
matically and after they have been completed 
the tool and work are automatically separated 
to permit relative movement therebetween 120 
transversely of the axis of the spindle, thr 
spindle head and table arc then automat kally 
moved to align the spindle with the tool head¬ 
ing device in the tool rack in which the tool 
in the spindle is normally positioned. After* 125 
the spindle has been so aligned it is automatic¬ 
ally extended, that is, moved in a forward 
direction, to locate the tool therein in the tool 
holding device in which it belongs to the rack 
K whereupon the damp or tool grab means 130 
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in ihc tool spindle is automatically actuated 
to release the tool and the spindle automatic¬ 
ally retracted. . 

With no tool in the spindle the spindle 
5 head and/or table are again automatically 
moved to align the spindle with any desired 
tool in the rack K whereupon the spindle is 
again automatically extended to engage the 
selected tool with the spindilc and the clamp 
10 mechanism in the spindle automatically actu¬ 
ated to clamp or grab the tool. The spindle 
is sutecqucntly automatically retracted and the- 
spindle head and table automatically moved 
relative to one another to align the spindle 
15 with a position on the work at which a sub¬ 
sequent machining operation is to be per¬ 
formed. If two or more operations arc to be 
performed by the same tool these operations 
arc automatically carried out. After the dc- 
20 sired machining operation or operations arc 
performed by the tool then in the spindle the 
cycle of returning the tool to the rack K and 
picking up another tool is automatically re¬ 
peated until all of the machining operations 
25 to be performed upon the work W are com¬ 
pleted whereupon the last* tool used is re¬ 
turned to the rack E and the machine auto¬ 
matically stopped. 

The parts, heretofore referred to as tools, 
30 arc in fact tool arbors having tools proper de¬ 
tachably connected therewith and since the 
tools used with machines of the character de¬ 
scribed are of the rotating'ifypc, including the 
milling cutter shown in the upper right-hand 
35 corner of the rack K, and since it is important 
with most of the types of tools used with 
machines of the character here involved, not 
only from the degree of accuracy attained, but 
for other well understood reasons that each 
40 tool he repeatedly connected to the spindle in 
exactly the same position , and since tor the 
purpose of dnvingthe tools, each of the arbors 
is provided with a key 1*8 adapted to fit in a 
keyway 19 in the projecting end of the spindle 
45 17. In order for the keys to properly engage 

the key way in the spindle when the tools are 
picked up by live spindle the tools arc allways 
placed in the tool holding device of the tool 
rack with the keys in the same angular position 
50 and upon each stopping of the spindle under 
the control of the punched tape, preparatory 
to the depositing of a tool in a tool holding 
device of rack K or picking up a tool in the 
tool rack the spindle must be stopped in the 
55 same angular position. 

For the purpose of continuing the rotation 
of the spindle for a short time after the punch 
tape control has functioned to stop it, assum¬ 
ing such continued rotation is necessary to 
60 bring the spindle to a predetermined angular 
position so that it always stops in the same 
angular position each time its rotation is dis¬ 
continued prior to depositing and/or picking 
up a tool, the spindle quill 20 is provided 

1 1__I 1 - . .Un.nrni 


having a block or member 22 fixed thereto 
provided with a radially outwardly projecting 
V groove 23 extending lengthwise of the axis 
of the spindle. The groove 23 is adapted to 
be selectively engaged by a roller 24 on the 70 
upper end of a piston rod or plunger 25 
fixedly connected to and projecting up¬ 
wardly from a piston 26 of a fluid pressure 
operated motor, designated generality by the 
reference character M, and comprising a 75. 
cylinder 27. The cylinder 27 is mounted upon 
an annular bracket 28 fixedly secured to the 
inner bottom portion of rhe spindle head hous¬ 
ing 29. The piston 26 is biased by a spring 
30 in a downwardly direction to normally 80 
maintain the roller 24 disengaged from the 
groove 23 carried by the spindle quill. The 
plunger 25, and in turn the roller 24, is moved 
in an upwardly direction to engage the roller 
24 in the groove 23 by admitting pressure 85 
fluid to the end of the cylinder 27 underneath 
the piston 26. 

The flow of pressure fluid to and from the 
cylinder 27 to engage and disengage the roller 

24 with the groove 23 is under the control of 90 
a solenoid operated valve 35 fixedly secured 
within rhe spindle head adjacent to the cylin¬ 
der 27 and connected thereto by a conduit 36 
and to a source of . fluid pressure by conduit 
means including the conduit 37. The valve 35 95 
is normally dosed, that is, in a position to 
connect a conduit 36 with exhaust and the 
solenoid thereof is energized to connect the 
motor M with the source of fluid pressure by 

a circuit including two magnet-type proximity 100 
switches 40, 41, the former of which is con¬ 
nected directly to the spindle head casting 
and the latter of which is connected to a pro¬ 
jecting arm of the bracket 28, previously re¬ 
ferred to. 105 

The switches 40, 41 arc adapted to be actu¬ 
ated to complete circuits therethrough by per¬ 
manent magnet means 42, 43 carried by rings 
44, 45, respectively, which rings arc carried 
by the spindle quill nnd adjustable axially 110 
thercahom. The switch 40 is actuated by the 
permanent magnet means 42 :>;> ns to interrupt 
the spindle drive as by disconnecting the 
“ spindle drive ” motor from its source of 
power and plugging or otherwise braking it to 115 
stop with the groove 23 substantially aligned 
with the roller 24 carried by die piston rod 

25 of the motor M. If the spindle stops, as 
anticipated, a circuit is completed through the 
solenoid valve 35 and the piston 25 extended 120 
to engage the roller 24 in the groove 23. The 

fnct that the groove 23 is V-shaped moves the 
spindle to the exact desired annular position, 
if it is not therein when the roller 24 enters 
the groove, and the roller retains the spindle 125 
| in the desired position until it is rctractcdf 
lfrom the groove 23. In the event the spindlej 
lhas not stopped close enough to the desired! 
IpoMtion to allow the roller 24 to engage thel 
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control to deenergize the drive thereof, etc. 
the second proximity switch 41 will be con¬ 
nected in the circuit to the spindle drive motor 
such that the spindle will rotate until the 
5 switch 40 again functions. In other words, the 
swirch 41 and its operating permanent mag¬ 
net 43 senses the proximity or degree of accu¬ 
racy with which the spindle stops or is about 
to stop and, if required, effects rptation of 
10 the spindle unul the predetermined stopping 
| accuracy is attained. 

* A pin 50 connected to the end of the 
piston rod 25 projecting above the cylinder 27 
of the motor M and extending through a slot 
15 51 in a guide bracket 52 through which the 

' piston rod 25 extends, operates an clcaric 
. switch 53 connected to the bracket 28 when 
a the roller 24 is properly seated in the groove 
' 23. The switch 53 is in a light circuit which 
20 provides a visual signal indicating that the 
spindle is in proper position for the replac¬ 
ing or picking up of a tool. If more positive 
means is desired for retaining the spindle in 
the desired fixed position than that provided 
25 by the engagement of the roller 24 in the 
groove 23, an electrically operated brake or 
the like may he employed either on the spindle 
or on the high-speed shaft 60 which drives 
the spindle through the flexible belt-drive, 
30 designated generally as 61. The machine 
shown incorporates a brake of this character 
- connected to the high-speed shaft 60, which 
brake is generally designated by the reference 
character N. Since the particular construction 
35 and operation of the brake N forms no part 
of rhe present invention it is not illustrated 
and described in detail 

The tool holding devices L in the tool rack 
K. arc each preferably provided with means for 
40 holding the tools in predetermined angular 
positions in such rack and retaining the tool 
therein upon retraction of the spindle, such 
means comprising a spring-pressed detent 
adapted to engage in a hole in each of the 
45 arbors proper. The engagement of these de¬ 
tents in the holes of the respective arbors or 
tools in the various tool holding devices pre¬ 
vents the tools from falling out of or chang¬ 
ing their angular position in the tool holding 
50 device of the rack incident to vibrations, etc. 
The construaion also assures retention of rhe 
tool in the tool holding device upon retrac¬ 
tion of the spindle incident to the operation 
of depositing a tool in the rack. 

55 The tool rack shown comprises a stand 70 
detachably bolted to rhe table E and hav¬ 
ing a tool carrying member or magazine 71 in 
which the tool devices L are directly, sup¬ 
ported, which* member 71 is conneacd to the 
60 stand 70 for movement relative thereto in a 
direction parallel to the axis of rotation of 
the tool spindle 17. As shown, the magazine 

71 ir connected to the stand 70 by stud bolts 

72 connected to the rearsider thereof, as viewed 
65 ia> Fig; 1 ,. adjacent each of the four co me rs 


of the member and projecting rearwardly 
through suitable apertures in the stand 70. 
The magazine 71 is biased away from the 
stand 70 by coil springs 73 surrounding the 
stud bolt 72 and interposed between the adja- 7 
cent sides of the stand 70 and the magazine 
71. As shown, the ends of the springs 73, 
which engage the stand 70, arc located in 
countcrborcs so as to reduce the overhang of 
the magazine with respect to the stand. 7 
Movement of the magazine 71 in a direction 
away from the stand 70 is limited by nuts 74 
threaded onto the rearwardly projecting ends 
of the stud bolts 72. These nuts 74 also pro¬ 
vide means for adjusting the magazine 71 £ 

relative to the stand 70. Electric switches 75 
located adjacent to the respective comers of 
the magazine 71 arc fixedly secured to the 
stand 70 in such a manner that their actuating 
plungers are spaced slightly behind the rear £ 
side of the magazine 71. These switches are 
connected in series circuit with the main power 
supply for the machine and shut the machine 
down in the event that either of them is 
opened incident to the magazine 71 being - 
moved towards the stand 70 while a tool is 
being placed in the magazine 71 or removed 
therefrom incident to some malfunction of the 
machine such as an error in the programming. 

The spindle 17 is provided with an axially - 
extending aperture, the forward portion of 
which forms a socket 80 having a slight taper 
to receive a tool or arbor T. The socket 80 
terminates in a cylindrical bore 81 the dia¬ 
meter of which is about one-third that of the K 
spindle. The bore HI in connected by nn axial 
bore X2 with a bore H3 extending ut the rear 
end of the spindle. The socket 80 and bore 81 
arc adapted to receive the tool arbor ' 1 * the 
taper of the shank 84 of which corresponds 1 
to the taper of the socket SO, and the rear 
cylindrical portion or pilot 85 of which fits 
into the bore 81. 

The tool arbor T in the present instance 
is provided with a lock plug or member 86 1 
threaded into a hole 87 in the arbor proper 
until a flange 88 formed thereon abuts against 
the rearward end of the arbor T. Alterna¬ 
tively, the member 86 could be formed in¬ 
tegrally with the arbor. To the left of the \ 
flange 88 , as viewed in the drawings, the part 
86 is provided with a head 90 conneacd to 
the flange portion 88 by a reduced portion 
or neck. The portion of the head 90 adjacent 
to the neck is frusto-conical in configuration i' 
and provides a conical surface 91 diverging 
rearwardly with res pea to the axis of the 
spindle, which surface is adapted to be en¬ 
gaged by mechanism for binding or locking 
the arbor T in the spindle socket. The other 12 
half of the head 90 19 also frusto-conical in 
shape, but faces in the opposite difcaion. 

The mechanism shown for locking or bind¬ 
ing the arbor T in the socket 80 comprises a 
collet 92 positioned within die bore 81 and 12 



5 


Iv 

ri. 

he 

he 

a- 70 

nc 

3, 

in 

of 

J. 75 

Ml 

*1 

.is 

■ i 80 
■< 

M 

w 

V . 

ir S'* 


:r 

ic 

is 

ig 

is 

:d 


90 


Iv 95 

Jf 


:r 

;o 

l- 

ic 

al 

ir 

II 


100 


ic 

Is 105 

ir 

is 


6 110 
:r 

iZ 


c 115 
*c 


G 


it 


R 120 

g 

c 


K 

r 125 


a 

J 130 


902,069 


rhrended onto the forward end of a drawbar 
93 extending from the bore 81 through the 
bore S2 where it is connected by a cylindrical 
member 94 to a tubular member 95 extending 
5 to the rear of the spindle. Reciprocation of 
the members 93 and 95 will move the collet 
92 axially in the bore 81. 

The collet $2 includes a plurniliiy of spring 
or resilient lingers *>6 each having a project- 
10 ini* wedge shaped portion provided with an 
inner inclined surface 97 and an outer in¬ 
clined surface 98. The inner surface 97 of 
each wedge portion 96 is inclinrd with re¬ 
spect m the spindle axis so as to diverge rrnr- 
*5 ward I y front the axis of the spindle and is 
adapted to engage the rearwardly diverging 
Mirtatc ( >l on the member 87 wheti the colIeL. 
l >2 is in its binding or locking position. The 
outer inclined surface 98 of each linger 96 
2*3 also diverges rcanvardlv and engages nil annu¬ 
lar rearwardlv diverging ahuimcni surfaces 
100 c*n a liange extending inwardly from the 
inner wail of a bushing 101 fixed within the 
bare SI of the spindle. 

25 The .'.hutment surface 100 diverges rear¬ 
ward iv with respect to the axis of the spindle 
with acme angle of inclination preferably 
being iesi than the acute angle of inclination 
of trx surface 91 of the adapter. The inner 
30 surfaces 97 shown arc inclined at an angle of 
30° :o the axis of the spindle and the outer 
surfaces 98 at approximately 20°. The angles 
of inclination of the surfaces 91, 100 cor¬ 
respond with those of the surfaces 97 and 9$, 
35 respectively. In the binding position of the 
colic; the wedge shaped portion of each of 
the fingers 96 acts as a wedge, operating be¬ 
tween .the fixed abutment surface 100 carried 
by the spindle and rhe inclined surface 91 of 
40 the adapter 87. 

The collet 92 is continuously urged to x 
retracted or wedging position, shown in Fig. 
5, wherein it is adapted to lock the arbor T 
in the spindle socket by a spring means in the 
45 form of a plurality of heavy oppositely facing 
concave-convex disk-iike spring members 102 
positioned in the bore S3. The spring mem¬ 
bers 102 arc interposed between the cylin¬ 
drical member 94 fixed to the end of the 
50 drawbar 93 and a shoulder formed by the 
bottom of the counter bore S3. 

To release the arbor T from rhe spindle 
socket 80, the coUIct 92 is moved forwardly 
in rhe bore 81 to move the wedge portions of 
55 the fingers 96 from between the fixed inclined 
surface 100 of the spindle and the* inclined 
surface 91 of the member 87 and u> position 
the wedge portions in the bore 81 forwardly 
of ihe shoulder forming the forward or riglu- 
60 hand side of the internal flange of the mem¬ 
ber 101 upon which the inclined surface 100 
is formed. With the wedge portions of rhe 
fingers 96 forward of this shoulder, the fingers 
96 will expand when the arbor is moved out- 
65 wardiy and permit the withdrawal of rhe arbor 


T front the spindle socket. As the colL; 92 h 
moved forwardly by the drawbar 93 ike for¬ 
ward portion 103 of the drawbar, which pro¬ 
jects into the collet, functions as an ejector or 
abutment member and strikes the rear or ‘left- 70 
hand end of the member S6 to unseat the 
arbor T front the socket SO. flic movement 
of ihe ejector 103, after it engages the end of 
the member So, need only be Millicicm 10 
break die arbor away front its scar in die 75 
socket 80. 

The collet 92 is moved forwardly with re¬ 
spect to the spindle 17 from its rearxvaul 
locking or binding position in bore S| to its 
forward releasing and cjo ling by a 80 

fluid pressure (preferably ant .it muted m:* 
procaiing t ype motor P ha vine, a piston 
assembly slidable in a lvIuuUt lixod to the 
slide 105 which reciprocates the spindle, adja¬ 
cent to the rearward end of the spindle. The 85 
piston assembly comprises a plurality of 
pistons 106 assembled upon a sleeve 107 and 
held in predetermined spaced relation ro a 
flange or shoulder adjacent ro the right-hand 
end of the sleeve, as viewed in Fig. 6, and to 90 
each other by a plurality in siccvc-likc spacers, 
one of which is interposed between the 
shoulder on the sleeve 107 and the first piston 
106, and the others of which arc interposed 
between the various pistons wirh the cxcep- 95 
tien of the last or left-hand sleeve which is 
located to the left of the left-hand piston and 
is abutted by a jam nut 111 which fixedly 
secures ihc pistons and the spacing collars to 
the sleeve 107. The sleeve 107 is slidably 100 
supported upon a cylindrical boss 112 pro¬ 
jecting to the right from a disk 113 which 
forms a pan of the motor assembly P. A two- 
part adjustable nut 114, 115 is located within 
the sleeve 112 and has threaded engagement 105 
with the spindle reciprocating lead screw 116. 

The right-hand nut portion 114 is keyed to 
the sleeve 112 and the left-hand nut portion 
115 is connected to the disk 113 for angular 
adjustment relative thereto for the purpose of 110 
taking up backlash between the nut and the 
spindle feed screw 116. 

While the disk 113 docs not constitute a 
cylinder head for the fluid pressure actuated 
motor P, it may be considered a part of the H5 
cylinder assembly. In addition to the disk 113, 
the cylinder assembly comprises a plurality of 
cup-shaped members 117, the axial flanges of 
which space the bottoms or radial flanges 
thereof in predetermined relationship. The 120 
construction is such that a radial flange is 
positioned to the left of the left-hand piston 
106, to the righr of the right-hand piston 106, 
and between the intermediate pistons. The 
right-hand cup-shaped member 117 is pro- 125 
vided with a flange 118 projecting to die right 
as viewed in Fig. 6 and through the medium 
of which it is bolted to the left-hand end of 
the spindJe feed slide 105. The piston 
assembly is slidable relative to the cylinder 130 
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assembly and the relatively movable surfaces 
arc sealed by suitable O-ring seals. 

The construct ion shown is as described and 
claimed in Specification 552,459 and provides 
5 five tandem fluid pressure operated recipro¬ 
cating type motors connected by suitable con¬ 
duit means including headers and pons, in 
such a manner that they arc double-acting. 
The headers which are formed within the 
10 cylinder assembly arc connected by suitabQc 
tubing 126, 127 to a three-way solenoid oper¬ 
ated valve 128 adapted to control the flow of 
fluid pressure to and from the cylinders of the 
motor. 

15 The right-hand end of the sleeve 107 of 
the piston assembly is countcrborcd os indi¬ 
cated by the reference character 130 to receive 
a small amount of clearance and a flange-like 
member 131 fixedly secured to the rear or 
20 left-hand end of the tubular member 95. The 
construction is such that when fluid pressure 
is admitted to the fluid pressure operated 
motor P in the direction to move its piston 
assembly toward the right, the shoulder 
25 formed by the counterbore 130 abuts against 
the left-hand end of the member 131 and 
pushes iIn* members 95, 94, 93, and in turn, 
the collet *52 to the right to release and un¬ 
freeze me tod arbor T from the spindle 
30 socket SO. Upon release of the pressure fluid 
from tho. tubing 126, pressure fluid is prefer¬ 
ably applied through the tubing 127 to the 
opposite side of the pistons 106 for a short 
interval of lime for the purpose of moving 
35 ihu sleeve 107 free of the member 131, there 
being a small clearance provided between the 
abutting surfaces of these members when they 
are in their respective left-hand positions. The 
purpose of this clearance is to eliminate the 
40 wcar which might otherwise occur. 

Fluid pressure, preferably air, is supplied 
to the rolcnoid operated valve 128 by a con¬ 
duit 132 leading to an air supply. The valve 
is supported in the rear end of the spindle 
45 head in a suitable manner and the operation 
Thereof to control the flow of fluid pressure 
to the motor O in the direction to release the 
spindle binder is controlled by a push-button 
switch located at a convenient position near 
50 the front or tool end of the spindle head 
where it is readily accessible to the operator 
while he is holding the tool arbor in the 
spindle socket, or by the punched tape, control 
unit H. The supply of fluid pressure to the 
55 motor or motors for moving die piston 
assembly, free of the rear end of the spindle 
assembly, is preferably automatic, but only 
for a short duration, upon the release of pres¬ 
sure fluid from the opposite end of the motors. 
60 This can be readily accomplished by suitable 
switching means including a time delay 
mechanism. 

While a specific power operated mechanism 
for binding the tool or tool arbor in the 
65 spindle is herein shown and described in con¬ 


siderable derail, it is to be understood that 
any such suitable mechanism could be em¬ 
ployed. 

While the preferred embodiment of the in¬ 
vention has been described in considerable de- 70 
tail it will be apparent to those skilled in the 
art to which it relates that the invention is 
not limited to a particular type of machine or 
to the type of machine shown having the par¬ 
ticular construction described, and that the 75 
invention can be otherwise embodied, for ex¬ 
ample, the invention is equally applicable to 
vertically typed boring machines and various 
types of automatic programming equipment 
other than punched tapes including but not 80 
■limited to punched card and magnetic tape 
controls. 

It is also to be understood that the inven¬ 
tion contemplates means other than that 
shown for yicldably supporting the tool hold- 85 
ing devices or magazine and shutting down or 
stopping the machine and more particularly 
the relative movements between the tool car¬ 
rier or spindle and the tool magazine in the 
event of improper contact occurring there- 99 
between. 

WHAT Wli CLAIM IS: — 

1. A machine tool having a rotatable tool 
carrying member adapted to have a tool de¬ 
tachably keyed thereto and a work carrying 95 
member movabflc relative to one another both 
transversely of the axis of rotation of the tool 
carrying member und lengthwise of said axis 
and capable of automatically performing a 
series of machining operations on one or more 100 
work pieces carried by the work carrying 
member, characterized by means for auto¬ 
matically programming a series of machine 
operations and being effective to align the tool 
carrying member and a predetermined one of 105 
a plurality of tool holding 'devices in a tool 
rack to permit the tool carrying member to 
receive one of the tools held by the tood hold¬ 
ing devices, and means operatively connected 

to the tool carrying member for stopping said HO 
tool carrying member in substantially the same 
angular position each time its rotation is dis¬ 
continued prior to depositing a tool or pick¬ 
ing up a tool from the tool rack. 

2. A machine tool according to claim 1, 115 
characterized by the fact that each of said tool 
holding devices is provided with means for 
holding the tools in predetermined angular 
positions in the rack. 

3 . A machine toott according to claim 1 120 

characterized in that said last named means 
includes switch means effective to maintain 
said tool carrying member in rotation until 
said angular position of said tool carrying 
member is reached. 125 

4. A machine tool according to any one of 

the preceding claims, characterized by power 
actuated mechanism in the tool spindle for 
engaging and disengaging tools in said tool 
holding devices. 130 
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5. A machine tool as substantially herein¬ 
before described with reference to the accom¬ 
panying drawings. 


STEVENS, LANGNER, PARRY & 
ROLUNSON, 

Chartered Patent Agents, 
Agents for the Applicants. 
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